
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



SOLUTIONS OP PEOBLEMS 



335 



Solution by E. B. Wilson, Massachusetts Institute of Technology. 
The following two series fit the conditions of the problem: 

1,1.1.1, 
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V2-1 --V3-1 Vi-i -V5-1 

The first converges because it is an alternating series whose terms steadily 
decrease in absolute value and approach zero. That the second is divergent 
may be seen by bracketing the terms in pairs. For, if n is even, we have 
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Vrc-1 -Vre+1-1 (Vra- 1)(Vtc+ 1 - 1)" n+ 1' 
whence the series is divergent as one sees by comparison with the divergent series 

3 + 5 + 7 + 

GEOMETEY. 

440. Proposed by W. L. WATSON, Moundsville, West Va. 

A solid sector is out* out of a sphere 10 feet in radius by a cone whose vertical angle is 120°. 
Find the radius of the sphere whose volume is equal to that of the sector. 

Solution by Emma M. Gibson, Drury College. 

The volume of the solid sector 0-ABC is equal to that of the cone AOB, 
having a vertex angle of 120° and altitude OD equal to 10 cos 60°, plus the vol- 
ume of a spherical segment of altitude CD =10—10 cos 60° = 5, and diameter 
of base AB = 2 X 10 sin 60° = 10 V3. Then 




Volume of cone = 5 base X altitude = o ^75 X 5 = 1257T. 

1 „ 625 

Volume of segment = ^ir X 25 X 25 = —^-ir. 



.'. Volume of solid sector = 1257T + 



625tt IOOOtt 
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Let r' be the radius of sphere whose volume is equal to the volume of the 
solid sector. Then f Trr' 3 = ^hr. 

.-. r' = ^250 = 5 a/2. 

Also solved by A. M. Haeding, Paul Capron, Walter C. Eells, Elmer Schuyler, H. C. 
Feemster, Horace Olson, C. E. Githens, Geo. W. Hartwell, and Clifford N. Mills. 

CALCULUS. 
354. Proposed by C. N. SCHMAIX, New York City. 

Prove 



r(i + o)r(i - a) = 

bill 7TU> 

Solution by A. G. Caris, Defiance, O. 

(The outline for this proof is taken from notes of a course in Definite Integrals given by Pro- 
fessor G, A. Bliss at the University of Chicago.) 

The following preliminary theorems are used in the proof. 

(1) sin 2 = 2ll( 1 — ^2 )• 

TT ( 42 2 \ 

(2) cob.- 11(^1 - (2 ,_ 1)V J. 

it _ 1 2a 2a . 2a 



sin ira a l 2 — a 2 2 2 — a 2 3 2 — a 2 



dx = 



(4) f- ^ 

J 1 + x sin wa 

(5) T(l + a) = aT(a). 

J /I CO 
I x ar-l e -vx^ 


Proof of Theorem (1). 

„ . 2 2 - . 2 . 2+ 7T 

sm 2 = 2 sin^-cos^ = 2 sin~sin — ~ — . 

By repeated applications of this formula we obtain 

02 ^, • 2 • z+tt . 2 + 2tt . g + (2* - 1)t 
sin 2 = 2 2 J sin^ • sm-y- • sin— ^ sin ^ • 

This may be written more briefly by substituting 2 n = p. 

sin 2 = 2 P ^ 1 II sin . 

7=i V 



